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(54) Noise absorbing device for vacuum cleaner 


(57) A noise absorbing device for a vacuum cleaner 
has a suction motor (10) installed in a front casing (20). 
The front casing has a first main body (21) with a first 
suction opening (23) connected to the suction motor. An 
opposite side face of the first main body (21 ) is open. A 
lower chamber (26) communicates with the first main 
body by a penetrating hole (25). An upper chamber (27) 
is installed on an upper part of the first main body (21 ). 
The lower chamber and the upper chamber (26) com- 
municate with each other by way of a rear casing (30) 
which covers the front casing. An air guider (40) is in- 
stalled inside the front casing. The air guider (40) has a 
open side face, an opposite, closed side face closed 
with a closing plate (43). A top penetrating hole (45) ex- 
tends through a top surface of the second main body. 


Air sucked into the suction motor (10) is exhausted to 
the inside of the air guider (40). The air is guided to the 
outside of the air guider by way of the top penetrating 
hole (45), and is then guided along the outer surface of 
the cylindrical body of the air guider, and into the lower 
chamber (26) through the penetrating hole (25). The air 
flows into the upper chamber (27) through the air flow 
path formed by the rear casing (30), and is exhausted 
to the outside of the vacuum cleaner through a filter re- 
ceiving part (28). The tortuous nature of the air exhaust 
path increases its length, and hence the noise absorb- 
ence thereof, particularly if it is provided with noise ab- 
sorbing material. The provisions of a filter in the air ex- 
haust path enhances the efficiency of the vacuum clean- 
er. 
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Description 

The present invention relates to a noise absorbing 
device for a vacuum cleaner. 

In the prior art, several types of noise absorbing de- 
vices for vacuum cleaners have been proposed and 
widely used. 

For example, Japanese U.M. Publication No. Sho. 
62-45631 (applied for on Oct. 23, 1981 and published 
on Dec. 7, 1 987) discloses a noise absorbing device of 
a vacuum cleaner which is shown in Figure 1 of the ac- 
companying drawings. 

As shown in Figure 1, a substantially conventional 
vacuum cleaner comprises a suction motor 2 provided 
in a cleaner housing 1 . In Figure 1, the suction motor 2 
is connected with a suction port 8. The air is exhausted 
to the rear portion of the suction motor 2 through the 
suction port 8. The exhaust port provided on the back 
of the housing 1 for exhausting the purified air to the 
outside is denoted by the numeral 3. The suction motor 
2 for generating suction force communicates with the 
exhaust port 3 through both an air path 4 and an exhaust 
silencer 5. The exhaust silencer 5 defines an exhaust 
path 6 therein. In the above noise absorbing device, the 
exhaust path 6 of the exhaust silencer 5 is inclined up- 
wardly from an air path 4 at an obtuse angle. With the 
inclined relationship between the exhaust path 6 and air 
path 4 of the housing 1 , it is possible to suppress the 
turbulence noise caused by the exhaust air flow having 
already passed through the suction motor 2. In the 
above silencing device, the turbulence noise is partly 
absorbed and suppressed by a noise absorbing material 
7. 

However, the known noise absorbing device for a 
vacuum cleaner, whilst partly absorbing and suppress- 
ing the exhaust noise caused by exhaust air flow having 
passed through the suction motor 2, does not achieve 
the desired noise absorbing and suppressing effect. 

Moreover, the exhaust air passing through the suc- 
tion motor 2 is exhausted directly through a chink of the 
assembled part of the housing 1 to the outside, which 
causes the efficiency of the cleaning working to deteri- 
orate. 

It is an object of the present invention to provide a 
noise absorbing device for a vacuum cleaner which re- 
duces the problems of known devices. 

According to a first aspect of the present invention 
there is provided a noise absorbing device for a vacuum 
cleaner having a suction motor installed within a casing, 
said noise absorbing device comprising air guiding 
means arranged to receive the air exhausted from said 
suction motor, the air guiding means being arranged to 
guide the exhausted air along a tortuous path to an air 
exhaust, and said noise absorbing device further com- 
prising filter means associated with said air exhaust to 
filter the exhausted air as it exhausts through said air 
exhaust. 

The provision of the tortuous path to the air exhaust 


in an embodiment increases the ability of the device to 
absorb noise. 

In an embodiment, said air guiding means is sub- 
stantially cylindrical and is arranged to surround air ex- 
s haust outlets of the suction motor, and wherein the air 
guiding means is arranged within said casing and 
guides air exhausted through said exhaust outlets of the 
suction motor to an exhaust air path defined within said 
casing, which exhaust air path is terminated by said air 
exhaust and houses said filter means. 

An embodiment of a noise absorbing device of the 
invention enables the efficiency of cleaning to be in- 
creased in that it enables substantially perfect sealing. 

The present invention also extends to a noise ab- 
sorbing device of a vacuum cleaner which comprises: 

a suction motor having a front suction portion for 
sucking in dust and a rear exhaust portion for ex- 
hausting the sucked dust; 
a front casing for receiving the suction motor, the 
front casing having a first main body provided with 
a first suction opening to suck dust into the front suc- 
tion portion by operation of the suction motor and a 
first main body provided with a first opened side 
face. opposite to the first suction opening, the front 
casing having a penetrating hole formed through a 
bottom surface of the first main body, the front cas- 
ing having a lower chamber for communicating with 
the first main body by the penetrating hole, a side 
face of the lower chamber arranged with the first 
opened side face of the first main body being 
opened, the front casing having an upper chamber 
installed on an upper part of the first main body and 
provided with a filter receiving part formed on an up- 
per part of the upper chamber, and a side face of 
the upper chamber arranged with the first opened 
side face of the first main body being opened; 
an air guider for guiding exhaust air along an ex- 
tended exhaust air flow path formed between an 
outer surface of the air guider and an inner surface 
of the front casing, the air guider having a second 
main body spaced away from the inner surface of 
the front casing inside the front casing, the air guider 
having a second opened side face and an opposite 
second closed side face closed with a closing plate, 
the air guider having a top penetrating hole formed 
through a top surface of the second main body to 
upwardly exhaust air sucked by the suction motor, 
the rear exhaust part of the suction motor being in- 
serted through the second opened side face, and 
the closing plate closing the first opened side face 
of the first main body of the front casing; and 
a rear casing for covering the open side faces of the 
front casing, the upper chamber and lower chamber 
of the front casing communicating with each other 
by the rear casing, and thereby exhaust air from the 
suction motor proceeding to the upper chamber 
from the lower chamber. 
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A motor packing member may be installed between 
the front casing and the suction motor to absorb noise 
and vibration of the motor generated during driving of 
the suction motor. 

In an embodiment of a noise absorbing device of 
the present invention, absorbing noise material is in- 
stalled on the very long air flow path, for example, having 
the inner surface and the outer surface of the second 
main body of the air guider and the inner surface of the 
front casing. Noise generated by the suction motor dur- 
ing cleaning operations of the vacuum cleaner is thereby 
effectively suppressed and absorbed. 

Furthermore, a linear recess part of U-shaped cross 
section is formed on an outermost edge of the opened 
surfaces of the front casing or the rear casing, and a 
linear sealing member is inserted, so that the sealing 
strength between the front casing and the rear casing 
can be strengthened. 

A cross-section of a contact part between the 
opened side face of the first main body of the front cas- 
ing and the closing plate of the air guider has a step 
shape, so that sealing strength between the opened 
side face of the front casing and the closing plate of the 
air guider can be strengthened. 

In a preferred embodiment, the length of the second 
main body of the air guider is determined to correspond 
with that of the rear exhaust portion of the suction motor 
so that a circular end of the opened face of the second 
main body is closely fixed to the suction motor. 

Preferably, the circular end of the air guider is 
formed of sealing material such as rubber. 

Alternatively, the length of the second main body of 
the air guider is determined to be shorter than that of the 
rear exhaust portion of the suction motor, so that the 
exhausted air from the suction motor is guided to the 
outside of the air guider through the aperture formed be- 
tween an end of the second main body of the air guider 
and the suction motor. 

In an embodiment of a noise absorbing device of 
the present invention, since sealing strength of contact 
parts between respective members is largely strength- 
ened, the air is prevented from leaking out through a 
crack in the contact part without secondary filtering by 
the filter member. Therefore, efficiency of the cleaning 
operation is increased. Moreover, since the air exhaust- 
ed from the suction motor passes through all of the ex- 
haust air flow path without leaking out, the suppressing 
and absorbing effect is increased. Furthermore, with an 
embodiment of a noise absorbing device of the inven- 
tion, since a specific structure of the exhaust air flow 
path is provided, it is possible to produce a compact and 
low noise vacuum cleaner. 

Embodiments of the present invention will hereinaf- 
ter be described, by way of example, with reference to 
the accompanying drawings, in which: 

Figure 1 is a schematic cross-sectional view show- 
ing a substantially conventional vacuum cleaner; 


Figure 2 is an exploded perspective view showing 
a noise absorbing device of a vacuum cleaner of 
one embodiment of the present invention; 
Figure 3 is a perspective view showing a noise ab- 
s sorbing device of the vacuum cleaner of Figure 2; 
and 

Figure 4 is a schematic view showing a vacuum 
cleaner in which the noise absorbing device of Fig- 
ure 2 is mounted. 

As shown in Figure 2, a noise absorbing device for 
a vacuum cleaner of the invention has a suction motor 
10 having a front suction portion 11 for sucking in dust 
and a rear exhaust portion 1 3 for exhausting the sucked 
dust. By driving the suction motor 10, air is sucked in 
through the front suction portion 11 and exhausted 
through penetrating holes 15 of the rear exhaust portion 
13. 

A front casing 20 has a first main body 21 of cylin- 
drical shape for receiving the suction motor 10. The first 
main body 21 is provided with a first suction opening 23 
to suck in dust into the front suction portion by operation 
of the suction motor, and with a first opened side face 
22 opposite to the first suction opening 23. The first suc- 
tion opening 23 of the front casing 20 makes contact 
with a suction port 82 of the vacuum cleaner The front 
suction portion 11 of the suction motor 10 is installed 
inside the front casing 20 and makes contact with the 
first suction opening 23. A penetrating hole 25 is formed 
through a lower cylindrical surface of the first main body 
21. A lower chamber 26 communicates with the first 
main body 21 by the penetrating hole 25. A side face of 
the lower chamber 26 arranged with the first opened 
side face of the first main body 21 is opened. An upper 
chamber 27 is installed on an upper part of the first main 
body 21 . A side face of the upper chamber 27 arranged 
with the first opened side face of the first main body 21 
is opened. A filter receiving part 28 is formed at an upper 
part of the upper chamber 27. The filter receiving part 
28 has a filtering member 91 and grill 92 for seating the 
filtering member 91. 

An air guider 40 is installed inside the front casing 
20. The air guider 40 has a second cylindrical main body 
41 spaced away from an inner face of the front casing 
20. The air guider 40 has a second opened side face 
and an opposite second closed side face closed with a 
closing plate 43. A mounting hole is formed through a 
center portion of the closing plate 43 for mounting a mo- 
tor-mounter 49. The rear exhaust portion 13 of the suc- 
tion motor 10 is inserted through the second opened 
side face of the second main body 41 . A projector 1 7 for 
mounting is inserted into the mounting hole 47 and fixed 
by the motor-mounter 49. 

A length of the cylindrical main body 41 is so deter- 
mined to correspond with that of the rear exhaust portion 
13 of the suction motor 10 so that a circular end 42 of 
the opened face can be closely fixed to the suction motor 
10. The circular end 42 is preferably formed of sealing 
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material such as rubber. 

The closing plate 43 closes the first opened side 
face 22 of the first main body 21 of the front casing 20. 
A cross-section of a contact part between the opened 
side face 22 of the first main body 21 of the front casing 
20 and the closing plate 43 of the air guider 40 has a 
step shape, so that the contact part between the opened 
side face 22 of the front casing 20 and the closing plate 
43 of the air guider 40 can be completely sealed. 

A top penetrating hole 45 is formed through a top 
surface of the second main body 41 . 

Thus, air sucked by the suction motor 1 0 is upward- 
ly guided and exhausted through the top penetrating 
hole 45 of the air guider 40. 

A rear casing 30 has a cover shape for covering the 
open side faces of the front casing 20, and makes the 
upper chamber 27 and the lower chamber 26 commu- 
nicate to each other, so that air exhausted from the suc- 
tion motor 10 can pass through the lower chamber 26 
and then proceed to the upper chamber 27 from the low- 
er chamber 26 along the path made by rear casing 30. 

In order to absorb and suppress noise during clean- 
ing operation of the vacuum cleaner, noise absorbing 
material is installed on the air flow path having the inner 
surface and the outer surface of the second main body 
41 of the air guider 40 and the inner surface of the front 
casing 20. 

A motor packing member 50 is installed between 
the front casing 20 and the suction motor 10 to absorb 
noise and vibration of the motor 10 generated during 
driving the suction motor 10. 

In order to strengthen the sealing strength between 
the front casing 20 and the rear casing 30, a linear re- 
cess part 29 of U-shaped cross section is formed on an 
outermost edge of the opened faces of the front casing 
20 or an edge of the rear casing 30, at which the front 
casing 20 and the rear casing 30 meet, and a linear seal- 
ing member 60 is inserted into the linear recess part 29. 

To fix motor-mounter 49, a fixing part 31 is installed 
on the inside surface of the rear casing 30 at a corre- 
sponding position to the motor-mounter 49. 

The operation of the foregoing embodiment de- 
scribed above will now be explained. 

When a vacuum cleaner having a noise absorbing 
device as described above is used to perform a cleaning 
operation, air including dust at the place to be cleaned 
is sucked into a dust bag 81 of a dust collecting chamber 
80 by the sucking force generated by driving the suction 
motor 10 in the noise absorbing device 1. 

The sucked in air, which has been first -filtered in the 
dust collecting chamber 80 passes in order through the 
suction port 82, the first suction opening 23, and the front 
suction portion 11 of the suction motor 10, and then is 
sucked into the suction motor 10. The air is exhausted 
into the inside of the cylindrical main body 41 of the air 
guider 40 via the penetrating holes 15. 

Since the circular end 42 of the cylindrical main 
body 41 of the air guider 40 is closely fixed to the suction 


motor 10, the exhaust air is guided to the outside of the 
air guider 40 through the top penetrating hole 45 pene- 
trating the upper cylindrical surface of the air guider 40. 
Since the opened side face 22 of the first main body 

5 21 of the front casing 20 and the closing plate 43 of the 
air guider 40 are completely sealed to each other, the 
guided air is downwardly guided along the outer surface 
of the cylindrical body 41 of the air guider 40. 

The guided air flows . into the lower chamber 26 

10 through the penetrating hole 25 formed at the bottom 
surface of the first main body 21 of the front casing 20. 
The air passes through the air flow path formed by the 
rear casing 30, and then flows into the upper chamber 
27. 

*5 The guided air passes through the filter receiving 
part 28, so that the air is secondarily purified by the fil- 
tering member 91 . 

In another embodiment, the length of the cylindrical 
main body 41 of the air guider 40 can be so determined 

20 to be shorter than that of the rear exhaust portion 1 3 of 
the suction motor 10. The top penetrating hole 45 pen- 
etrating the upper cylindrical surface of the second main 
body 41 of the air guider 40 may not be formed. 

At this time, the sucked in air first-filtered in the dust 

25 collecting chamber 80 is sucked into the suction motor 
1 0 through the front suction portion 1 1 of the suction mo- 
tor 10. The air is exhausted through the penetrating 
holes 1 5 of the rear exhaust portion 1 3. The exhausted 
air is guided to the outside of the air guider 40 through 

30 the aperture formed between the circular end 42 of the 
cylindrical main body 41 of the air guider 40 and the suc- 
tion motor 10. The air guided to the outside of the air 
guider 40 is downwardly guided along the outer surface 
of the cylindrical body 41 of the air guider 40. The guided 

35 air flows into the lower chamber 26 through the pene- 
trating hole 25 formed at the bottom surface of the first 
main body 21 of the front casing 20. 

The air is guided into the upper chamber 27, and 
passes through the filter receiving part 28, so that the 

40 air is secondarily purified by the filtering member 91 . 

In embodiments of the present invention, due to the 
absorbing noise material installed on the' very long air 
flow path having the inner surface and the outer surface 
of the second main body 41 of the air guider 40 and the 

45 inner surface of the front casing, noise generated by the 
suction motor 10 during cleaning operation of the vacu- 
um cleaner is effectively suppressed and absorbed. 

Furthermore, a linear recess part 29 having U- 
shaped cross section is formed on an outermost edge 

50 of the opened surfaces of the front casing 20 or the rear 
casing 30, and a linear sealing member 60 is inserted, 
so that sealing strength between the front casing and 
the rear casing can be strengthened. A cross-section of 
a contact part between the opened side face 22 of the 

55 first main body 21 of the front casing 20 and the closing 
plate 43 of the air guider 40 has a step shape, so that 
sealing strength between the opened side face 22 of the 
front casing 20 and the closing plate 43 of the air guider 
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40 can be strengthened. 

With embodiments of the noise absorbing device for 
a vacuum cleaner of the invention, since the sealing 
strength of contact parts between respective members 
are largely strengthened, the air is prevented from leak- 
ing out through a crack in the contact part without sec- 
ondary filtering by the filter member 91 . Therefore, effi- 
ciency of the cleaning operation is increased. Moreover, 
since the air exhausted from the suction motor passes 
through all of the exhaust air flow path without leaking 
out, the suppressing and absorbing effect is increased. 

Furthermore, since a specific structure for the ex- 
haust air flow path is provided, a noise absorbing device 
of the invention makes it possible to produce a compact 
and low noise vacuum cleaner. 

The invention has been illustrated and described 
with reference to particular embodiments thereof. How- 
ever, it will be appreciated that various changes may be 
made without departing from the scope of the invention 
as defined by the appended claims. 


Claims 

1 . A noise absorbing device for a vacuum cleaner hav- 
ing a suction motor installed within a casing, said 
noise absorbing device comprising air guiding 
means arranged to receive the air exhausted from 
said suction motor, the air guiding means being ar- 
ranged to guide the exhausted air along a tortuous 
path to an air exhaust, and said noise absorbing de- 
vice further comprising filter means associated with 
said air exhaust to filter the exhausted air as it ex- 
hausts through said air exhaust. 

2. A noise absorbing device as claimed in Claim 1, 
wherein said air guiding means is substantially cy- 
lindrical and is arranged to surround air exhaust out- 
lets of the suction motor, and wherein the air guiding 
means is arranged within said casing and guides air 
exhausted through said exhaust outlets of the suc- 
tion motor to an exhaust air path defined within said 
casing, which exhaust air path is terminated by said 
air exhaust and houses said filter means. 

3. A noise absorbing device of a vacuum cleaner com- 
prising: 

a suction motor having a front suction portion 
for sucking in dust and a rear exhaust portion 
for exhausting. the sucked dust; 
a front casing for receiving the suction motor, 
the front casing having a first main body provid- 
ed with a first suction opening to suck in the 
dust into the front suction portion by operation 
of the suction motor and a first main body pro- 
vided with a first opened side face opposite to 
the first suction opening, the front casing hav- 


ing a penetrating hole formed through a bottom 
surface of the first main body, the front casing 
having a lower chamber for communicating 
with the first main body by the penetrating hole, 

5 a side face of the lower chamber arranged with 

the first opened side face of the first main body 
being opened, the front casing having an upper 
chamber installed on an upper part of the first 
main body and provided with a filter receiving 

to part formed on an upper part of the upper cham- 

ber, and a side face of the upper chamber ar- 
ranged with the first opened side face of the first 
main body being opened; 
an air guider for guiding exhaust air along an 

15 extended exhaust airflow path formed between 

an outer surface of the air guider and an inner 
surface of the front casing, the air guider having 
a second main body spaced away from the in- 
ner surface of the front casing inside the front 

20 casing, the air guider having a second opened 

side face and an opposite second closed side 
face closed with a closing plate, the air guider 
having a top penetrating hole formed through a 
top surface of the second main body to upward- 

25 |y exhaust air sucked by the suction motor, the 

rear exhaust part of the suction motor being in- 
serted through the second opened side face, 
the closing plate closing the first opened side 
face of the first main body of the front casing; 

30 and 

a rear casing for covering the open side faces 
of the front casing, the upper chamber and low- 
er chamber of the front casing communicating 
with each other by the rear casing, and thereby 


35 exhaust air from the suction motor proceeding 

to the upper chamber from the lower chamber. 

4. A noise absorbing device of a vacuum cleaner as 
claimed in Claim 3, wherein a noise absorbing ma- 
40 terial is installed on the air flow path having the inner 


surface and the outer surface of the second main 
body of the air guider and the inner surface of the 
front casing in order to absorb and suppress noise 
during cleaning operation of the vacuum cleaner. 

45 

5. A noise absorbing device of a vacuum cleaner as 
claimed in Claim 3 or Claim 4, wherein a linear re- 
cess part of U-shaped cross section is formed on 
an outermost edge of the opened faces of the front 

50 casing or an edge of the rear casing, at which the 
front casing and the rear casing meet, and a linear 
sealing member is inserted into the linear recess 
part in order to strengthen sealing strength between 
the front casing and the rear casing. 

55 

6. A noise absorbing device of a vacuum cleaner as 
claimed in any of Claims 3 to 5, wherein the closing 
plate closes the first opened side face of the first 


5 
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main body of the front casing. 

7. A noise absorbing device of a vacuum cleaner as 
claimed in any of Claims 3 to 6, wherein a cross- 
section of a contact part between the opened side s 
face of the first main body of the front casing and 
the closing plate of the air guider has a step shape, 

so that the contact part, between the opened side 
face of the front casing and the closing plate of the 
air guider can be completely sealed. 10 

8. A noise absorbing device of a vacuum cleaner as 
claimed in any of Claims 3 to 7, wherein the contact 
part between the opened side face of the first main 
body of the front casing and the closing plate of the '5 
air guider is formed of sealing material such as rub- 
ber. 

9. A noise absorbing device of a vacuum cleaner as 
claimed in any of Claims 3 to 8, wherein the length 20 
of the second main body of the air guider is deter- 
mined to correspond with that of the rear exhaust 
portion of the suction motor so that a circular end of 

the opened face of the second main body is closely 
fixed to the suction motor. 25 

10. A noise absorbing device of a vacuum cleaner as 
claimed in any of Claims 3 to 8, wherein the length 
of the second main body of the air guider is deter- 
mined to be shorter than that of the rear exhaust 30 
portion of the suction motor, so that the exhausted 

air from the suction motor is guided to the outside 
of the air guider through the aperture formed be- 
tween an end of the second main body of the air 
guider and the suction motor. 35 
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